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Removal of Protein from Fabrics by Protease 
-Washing of Protein Stains that underwent Thermal Denaturatio鈴ー









































グルテン(試薬).牛乳 (y社のホモジナイズ ド牛乳). 
















1 -1 卵白汚染布 ・既報 1)
1 -2 グルテン汚染布






















る。 0-5.Cの冷暗所に貯厳し，調製後少な くとも 7日
以上経過したものを汚染布として使用した。
1 -5 血液汚染布:既報 3) 
1 -6 ゼラチン汚染布:既報 4) 
II. 洗浄方法 5) 
S J K Laundary Testerを用い.下記の条件で洗
浄およびすすぎ(3回)を行なった。
(洗浄条件)


















































































































































A B c D E F 
班鍬アルキルベンゼン
スルホン織ソ-1" 20% 20% 20% 20% 15% 25% 
(LA S) 
トリポリリン厳ソ F 。 10 30 旬 30 30 (ST PP) 
〆タケイ画監ソーダ 5 5 5 5 5 5 
C M C l l 1 l 
E 0 T A 2 2 2 2 2 2 
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Summary 
1n native protein the constant and regular structure of folded peptide chains is maintained by the 
hydrogen bond between the peptide chains， and most of the polar groups face outward from the surface 
of the molecule. However， when the protein undergoes thermal denaturation， part of the hydrogen 
bond breaks and the folded peptide chain becomes loose. As a result， the polar groups get surrounded 
by many non-polar groups， and the protein increases its hydrophobic property， and consequently does 
not di ssolve readi Iy. 
1n the present paper， a study is made on the changes that occur in the removal effect of protein 
stains on cloth after undergoing thermal denaturation. 
1) The decl ine in removal of protein stains after heat treatment became apparent f rom approxi-
mately 60.C ， and decl ined markedly w i thfurther increase in temperature. When steam ing was appl i-
ed the solubility of protein decreased within a shorter period of time， and removal effect became 
constant， than when dry heat was applied. This is thought to be due to the fact that the s巴condary
hydrog白nbond breaks more readily with steaming than with dry heat. 
2) When protein is heat treated， coagulation occurs， and because of the formation of many inter-
molecular bonds it does not dissolve readily in acid or alkaline solution， unless hydrolyzed. However， 
by adding a micro-organism protease with a wide range of substrate specificity in the washing solu-
tion， itwas possible to attain a considerably high removal efficiency， although somewhat lower than 
when washing cloth soiled by non-heat treated protein. 
3) When the protease act ivi ty in the detergent solution was increased， the removal efficiency of 
stains made by protein that had undergone thermal denaturation was enhanced， and elicited the high-
est removal efficiency at 25-50 PU/ml. However， when protease alone was used to wash the soiled 
cloth it was not possible to attain a high degree of removal efficiency. 
4)The influence of the pH of the washing solution on the removal effect of protein stain that had 
undergone thermal denaturation was studied， and it was found that in all ranges of pH， the removal 
efficiency was lower than when washing stains made by protein that had not undergone thermal de-
naturation. However， there was a tendency for the removal efficiency to increase as the pH shifted 
toward the alkal ine side. 
5) A very high degree of removal efficiency was attained by washing c10ths stained by protein， th-
ermal denaturation， in a solution consisting of distilled water， detergent， and protease. 
Consequently， wi th due consideration to the safety of the human body， the use of alkal ine protease， 
which is stable in the detergent solution at a pH of approximately 10， and which has a wide range of 
substrate specificity is thought to be effective in the removal of protein stains. 
(32) 
